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Strategies, tools and methods are applied to the systematic review process to illustrate how 81 process and implementation can be addressed using quantitative, qualitative and other 82 sources of evidence (i.e., descriptive textual, non-empirical). Results: Reviewers can take 83 steps to navigate the heterogeneity and level of uncertainty present in the concepts, 
Why is implementation important?
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Too often quantitative reviews assess intervention outcomes (i.e., does it work) without 130 considering how the process of implementation influences observed outcomes. In these 131 reviews, causal inferences can be undermined from limitations in the design, data collection 132 and analysis of primary studies and lead to an under-or overestimation of the true 133 intervention effect. To assess the internal validity of primary quantitative studies, review 134 authors apply risk of bias tools to make judgements about a number of methodological 135 biases (i.e., selection, performance, detection, attrition, reporting) (7). Assessing risk of bias 136 can rule out evaluation failure due to methodological biases that compromise internal 137 validity (2) . Although risk of bias is necessary to assess the strength of causal inferences in 138 determining whether interventions are successful, it is not sufficient. Reviewers additionally 139 need to establish the presence of a functional relationship between intervention 140 implementation (i.e., independent variable) and a change in the outcome (i.e., dependent 141 variable). To draw valid conclusions both need to be defined and evaluated. At a practical 142 level information needs to be extracted from each primary study to inform a judgement 143 about the integrity of implementation, and to examine whether specified procedures in the 144 primary studies were implemented as outlined in the intervention protocols. 145 Formal evaluation of implementation in a process evaluation enables reviewers to 146 determine whether key implementation outputs were achieved (8) . Synthesising this 147 information across primary studies can enhance the internal validity of systematic reviews of assumptions that specify how the intervention was expected to bring about change was 155 incorrect (9) . It is additionally important to consider the important role of contextual factors 156 as interventions can be implemented and received differently in different contexts (10) . 157 Moreover, an unfavourable context can have a significant impact on the feasibility to 158 implement or scale-up an intervention (11) . 159 The example in Box 1 illustrates how the behavioural effects of a school-based program for Aspects of implementation were accounted for in a systematic review that assessed the effects of universal school-based social information processing interventions on the aggressive and disruptive behaviour of school-age children (12) . Studies reporting problems with program implementation produced smaller effect sizes compared to those not reporting such problems. Moreover, programs delivering more frequent treatment sessions per week were more effective than programs delivered less frequently. Review authors hypothesise that the cognitive skills emphasised by these types of programs may be hard to master and that more frequent delivery provides children with more opportunities for practice and reinforcement. These measures of implementation provide decision-makers with useful information on the conditions under which social information programs are more likely to reduce aggressive and disruptive behaviour in children. and co-intervention are commonly included in risk of bias assessments (10, 16, 17) . Table 1   194 provides definitions for these terms with example quantitative indicators and qualitative aspects of the health and social care system. In complex reviews it is possible that these 206 concepts may be assessed at two levels of the system (e.g., extent to which patients adhere 207 to a treatment and the extent to which clinicians adhere to practice guidelines). In this 208 regard, Harris (4)provides strategies for reviewers to apply in formulating review questions 209 for complex interventions, which may include those with multiple implementation chains. 210 We recommend review authors consider these dimensions as minimum requirements for (Table 1) we recommend review authors collaborate with 216 qualitative review teams to meet these minimum requirements (19) . activity with an implementation focus be undertaken, as outlined in Table 2 , to help define 271 or refine implementation issues and questions of interest (22) Step 2 -Searching
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As shown in Table 1 Approaches using strings of terms associated with the study type or purpose is considered 318 experimental. There is a need to develop and test such filters. It is likely that such filters 319 may be derived from the study type (process evaluation), the data type (process data) or the 320 application (implementation). The last of these is likely to prove problematic because a 321 study can describe implementation without necessarily using the word "implementation" 322 (38) . The fourth approach relies on citations-based approaches. We have proposed the 323 identification of 'clusters' containing all accounts, published or unpublished, of a particular 324 study (39) . These can offer additional contextual detail but, importantly in this context, may 325 provide implementation or process data (40) . 326 At present, the CQIMG suggests that review teams either use methods 2 and 3 in 327 conjunction with 4, most likely in a Cochrane setting, or use method 1 in conjunction with 4 328 for a wider health technology assessment type 'multi-review' (35) . Guidance on searching 329 for trials can be found in the Cochrane Handbook (37) and paper 2 in this series outlines 330 principles for searching for qualitative studies (5).
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Step 3 -Data Extraction
332
To extract relevant information on implementation from primary studies it is crucial to have Table 1 using quantitative, qualitative or mixed methods   429 Step 5 setting. This alternate causal pathway could be explored in a qualitative evidence synthesis. 440 We argue that reviews need to be designed at the problem description stage to address this, The activities in Table 2 increase the chance that reviews are guided by plausible and Implementation failure is 'diagnosed' by determining whether intervention activities produce the requisite operation outputs, depicted as the first intervening variable in Figure 2a . These outputs pertain to key implementation measures (e.g., dose delivered, reach, fidelity) and processes. If these outputs are not achieved the causal pathway has been disrupted and we wouldn't expect to see a change in the short-term goal or bridging variable, or the primary outcome.
Figure 2a. Implementation Failure
Theory failure is suspect when a process evaluation shows that an intervention achieved its key operation outputs (i.e., intervention implemented with integrity) but not its short-term goal (e.g., increase in physical activity), depicted as the intervening bridging variable in Figure 2b . Theory failure is also suspect when an intervention achieves its operation outputs (i.e., implementation integrity) and short-term goal (e.g., increase in physical activity) but the short-term goal or bridging variable doesn't translate to a change in the primary outcome (e.g., body mass index) (Figure 2c ). 
Conclusions
Assessing implementation in Cochrane systematic reviews of interventions is challenging for a number of reasons, including, but not limited to, poor reporting of intervention and implementation in primary studies, knowing the starting point to address implementation on a given topic, and pressures to accommodate knowledge translation concerns of research consumers despite reporting and review resource limitations. Depending on the review objectives, synthesis of evidence on implementation can add interpretive value to Cochrane reviews and the decision-makers who use them. This paper provides guidance for reviewers to navigate the heterogeneity and uncertainty that they are confronted with at different stages of the review process. 
Dimension
Quantitative Qualitative Dose Delivered: Amount of a program delivered to participants (i.e., frequency, duration, intensity) by staff and/or implementing agency.
• Total # contact • Dosage of medicine ingested • # people drinking water from fountain
• What factors influenced whether clients read the take home educational materials? Reach: Degree to which target group participates by their presence.
• # of patients served by eligible clinics
• What motivated clients to attend the clinic? Recruitment: Specific information on procedures used to recruit or attract participants to the intervention.
• % of clients recruited by type of recruitment strategy
• How did participants feel about the methods used to recruit them? Fidelity: Reflects implementation integrity, adherence, extent to which a program is implemented as intended.
• % of activities critical to behaviour change completed
• What factors enabled clinical staff to adhere to practice guidelines? Adaptation: Whether aspects of a program were intentionally changed during delivery to enhance outcomes.
• % of activities that changed during intervention period
• What factors influenced staff adaptation of intervention activities? Co-intervention: When interventions other than the treatment are applied differently to intervention conditions.
• % of control group participants getting other treatments
• Why did participants engage in other activities related to the outcome? Contamination: Unintentional delivery of intervention to the control group or inadvertent failure to deliver intervention to experimental group.
• % of control group participants exposed to the treatment rate your level of enthusiasm to use the practice guidelines characterise your motivations and interests to implement the practice guidelines? Intervention Quality: Quality of intervention materials/ resources (e.g., curriculum, training, policy).
• On a scale of 1 -5 rate the quality of the training
• Please comment on the training materials and facilitation of the training Context: Social, built and political factors internal (e.g., partnerships) and external to the intervention environment (e.g., social norms) that shape implementation.
• 
